Superior mesenteric artery aneurysms are a rare clinical finding but can present with a wide range of symptoms. They are associated with a high risk of rupture, as well as high morbidity and mortality. We present a case of a 38-year-old female who presented with acute abdominal pain and a pulsatile palpable mass in the right epigastric region without other signs or symptoms.
Introduction
Visceral artery aneurysms (VAAs) are a rare entity in clinical practice, with a reported incidence ranging from 0.1% to 2%. Splenic artery and hepatic artery aneurysms account for the majority of these aneurysms (60% and 20%, respectively). Although only 5.5% of VAAs are attributable to superior mesenteric artery aneurysms (SMAAs) [1, 2] , they are clinically important because of the high risk of rupture and death (up to 40%) [2, 3] . Two decades ago, most patients with SMAAs presented with fever, abdominal pain, and a pulsatile abdominal mass and had an infection as an underlying cause [4, 5] . Because of the increased use of computed tomography (CT) scans and other cross-sectional imaging, the incidence of detected SMAAs is rising, and more SMAAs are asymptomatic. We report on a patient who presented with a large pulsatile mass mimicking an abdominal aortic aneurysm (AAA). A giant SMAA was found and subsequently treated successfully.
Case Report
A 38-year-old white female presented to the emergency department with abdominal pain that started 48 hours before admission and was not associated with nausea or vomiting. On examination, she was afebrile, and a pulsatile mass in the right epigastric region was appreciated (Fig. 1) . The vascular surgery service was emergently consulted to manage a symptomatic AAA. A CT scan of the abdomen was obtained that revealed a 6 ϫ 7-cm SMAA (Fig. 2) , which was confirmed by angiography (Fig. 3) . Emergent transperitoneal laparotomy was performed, and a giant aneurysm, Ϸ 8 cm distal from the origin of the superior mesenteric artery (SMA), was excised successfully; continuity was restored with a reversed saphenous vein graft (Fig. 4) . The patient had an uneventful recovery and was doing well at 5-year follow-up. Pathological examination of the surgical specimen revealed degenerative changes in the arterial wall and large amounts of thrombus. No bacteria were identified microscopically. Culture of the aneurysm wall did not grow any bacteria. 
Discussion
Aneurysms of the SMA are rare and account for 5.5% of all VAAs. Because of this very low incidence, large studies documenting their outcomes are lacking in literature. DeBakey and Cooley [6] described the first successful resection without revascularization of a mycotic SMAA caused by bacterial endocarditis in a young female in 1953. Studies with Ͼ5 patients with SMAAs are shown in Table 1 [2, [7] [8] [9] . SMAAs are usually located within the first 5 cm from the origin of the SMA and can be fusiform or saccular [10] . In contrast to most other aneurysms, both men and women are equally affected, although men are reported to have a higher rupture risk [2] . There is no typical age of onset of SMAAs, which depends primarily on the cause of the disease. Most patients with mycotic aneurysms are younger than 50 years of age, and patients with atherosclerotic aneurysms are usually in their seventh or eighth decade [11] . The fact that it is a disease that can affect patients of all ages is illustrated by the case of a 9-year-old boy with Ehlers-Danlos syndrome and an SMAA [12] .
Historically, mycotic aneurysms have represented the majority of all SMAAs, with a reported percentage up to 63% [13] , and most were caused by nonhemolytic Streptococci, although a wide range of other pathogens have been reported. Currently, the most frequent cause of aneurysms of the SMA is atherosclerosis. This is underscored by a series from the Mayo Clinic in which only 5% of patients were thought to have infection as the primary cause for the aneurysm, whereas 62% of the patients had calcified SMAAs [2] . Other more recent reports validate this finding [8] . Despite the relatively small number of reports, a wide range of other causes have been described, including collagen vascular diseases, arteritis, trauma, and arterial dysplasia [10] .
Two decades ago, Ͼ90% of all patients were symptomatic [3] ; however, more recently, diagnosed SMAAs have been asymptomatic and discovered as incidental findings on abdominal imaging [2] . Stone et al [2] reported in their study that 48% of all patients were asymptomatic, and in the study by Jiang et al. [8] , this was even higher, with 70% of patients being asymptomatic. These findings are consistent with the fact that more abdominal CT scans and other forms of cross-sectional imaging are being performed. Another possible explanation is the widespread use of antibiotics, which could potentially prevent an infectious cause of SMAAs. Although a decrease of 50% for infectious causes has been described in recent literature [2, 10] , the SMA remains the visceral artery most affected by infections [14] .
Patients can present with a wide range of symptoms, including abdominal pain, nausea, vomiting, a pulsatile mass, or gastrointestinal bleeding. Mycotic aneurysms are usually accompanied by a triad of fever, abdominal pain, and a pulsatile mass. A pulsatile mass is present in 50% of symptomatic patients. Acute presentation, including small bowel ischemia caused by thrombosis and excessive hemorrhage caused by rupture, is described in up to 38% of patients [10] . This is concerning, because the mortality rate after rupture is close to 35% [2] . In these patients, emergent laparotomy is recommended. The indications for repair include SMAAs with a diameter Ͼ2 cm, symptomatic SMAAs, and rapidly growing SMAAs. Because the natural history of SMAAs is not well-defined, there is still some controversy about the absolute indications [9, 15] .
Open repair is still considered the "gold standard" for all SMAAs in patients who require treatment. Open surgical repair can be performed by surgical resection with arterial reconstruction, as illustrated by our case report, or by ligation of the vessel without reconstruction. The primary goal of therapy is to exclude the aneurysmal sac from the blood circulation. Ligation without reconstruction should only be performed in cases in which sufficient collaterals are present to provide collateral flow [16] .
The evolution of endovascular techniques has also impacted the management of visceral artery aneurysms. These minimally invasive procedures generally are associated with less operative morbidity and mortality, shorter hospitalization, fewer complications, and a better perioperative quality of life [17] . The recent literature shows that endovascular treatment could play an important role in the emergent treatment of ruptured SMAAs, and technical success rates up to 90% have been reported [18] ; however, endovascular treatment such as stenting and coil embolization is not a feasible option in every VAA, and SMAA in particular. In the current literature, there are only a few case reports and small case series that report the use of endovascular treatment of ‫ء‬Part of a study of all visceral artery aneurysms.
SMAAs [8, 19, 20] . In planning of the endovascular procedure, the entire affected artery must be assessed carefully with angiography or CT angiography, to evaluate the proximal and distal landing zone and the presence of side branches. Covering of these side branches could potentially lead to mesenteric ischemia, with devastating consequences. However, even if careful angiographic evaluation is performed, it is not likely to show all side branches. Jiang et al. [8] reported that they found many more branches originating from the aneurysm during surgical treatment than were apparent on preoperative SMA angiography. Future studies are still needed to show the long-term results of stenting and coil embolization of SMAAs before it can be considered a safe and effective treatment. SMAAs remain a rare entity with a wide range of clinical presentations. With the increased use of abdominal cross-sectional imaging, more asymptomatic SMAAs are being detected, and the relative portion of mycotic aneurysms during diagnosis is decreasing. High rupture and other complication rates are associated with SMAAs, so early treatment is recommended for symptomatic, rapidly growing, and relatively large SMAAs. Open repair, primarily ligation and excision of the aneurysm, remains the gold standard. Endovascular treatment has developed into a viable option, but more research is needed to evaluate and optimize this treatment. Because of the low incidence and the lack of large studies, there are no guidelines for postoperative management; however, it is recommended that follow-up be performed when symptoms occur, especially in the first years after intervention, when the risk of bypass occlusion is the highest, although the complication and reintervention rates are very low because of the good long-term results [15] .
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